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The first part of the contribution is addressed to offer an overview of the activities on different fields of 
advanced ceramics, mainly carried out at the Institute of Scienec and Technologies for Ceramics – National Research 
Council of Italy and other Institutions involved in collaborations: 
 
o new energy systems (SOFCs, DSSC cells, new solar radiation absorbers) 
o biotechnologies (materials and devices for reconstructive surgery and new generation of prosthetic implants) 
functionalization of surfaces (tiles, hard surfaces, textiles) 
o transparent ceramics (YAG and LED ceramics) 
o structural ceramics for wear-resistant and mechanical applications 
o materials for sensors and actuators 
o nanotechnologies in ceramics  (synthesis and treatment of nanoparticles, complex textures and architectures) 
 
The second part of the contribution aims at highlighting the recent results in the field of 
some borides and carbides of the transition metals (Hf, Zr, Ta) that belong to a class of advanced 
ceramics defined as ultra-high temperature ceramics (UHTCs) for their high melting points 
between 3000K and 4200K. The strong current interest for these materials, in Italy and abroad, is 
driven by their unique combination of properties, such as extremely high melting point, high 
hardness, high electrical and thermal conductivity, good resistance to oxidation and high retained 
strength at high temperature. They are currently studied as candidate materials for high temperature 
applications, especially for propulsion and (aero)-space: leading edges, nose caps and control 
surfaces for reusable vehicles flying at hypersonic speeds or re-entering the Earth’s atmosphere, as 
well as rocket nozzle inserts and air-augmented propulsion system components. 
